
M

ED il8 096

DOCUMENT RESUME.

IR 062 997-

AUTHOR :Biersner,:Robeit J.
TITLE Training Effectiveness of Films Developed Using,

Systems Approach to Training Principles.
INSTITUTION ,Navad, Education and Training. Command, Pensac(p.a;

Fla.
REPORT,NO plETS-4-75
UB DATE lug 75
OTE 44p.

E RS PRICE
D SCRIPTORS

MF -$O.83 HC-$2.06-Plus Postage -

-Curriculum Research; *Instructional FiAn's; *Military
Training; Statistical Analysis; Systems Approach;
Technical Education

ABSTRACT
Tvp films, "Oxygen Breathing .Apparatus Type A-311 and

upatage Control Petty' Officer,.". were developed using an edaoational
systems approach and based on 15 behaviofal objectives. The ,

effectiveness of each film was _tested using three sampleSt one which
was pretested, viewed the, film, and was posttested;,another whi6h was
pretested and posttesied but did not view the film; and another'which
was tested without viewing the film. Results showed that viewing the

,
film signiftcantlyimproved.posttest scores, especially fOr viewers
of high Intelligence, but.the,films failed to achieve the 80 percent
Proficiency.which had been desired. Though modificatikms will be
necessary to-make the films meet minimal achievement standards, both
films .showed themselves to be significant aids in°the instructional
process. The report discusses-in detail the statistical'significance
of the test results. (EMH)

c

*********************************************** *********************
* Documents acquired by ERIC include many informal unpublished *1
* materials tot available from other sources. ERIC makes every effort *
* to obtain the best.copy.available. Nevertheless, items of marginal *

L*0,0tIt' reproducibility are often encountered and this affects the quality` *01f * of the microfiche and hdr4copy reproductions ERIC ,makes available *
* via-the ERIC Document Reproduction Service (EDRS). EDRS is not * ,

* responsible for the quality of the original document. Reproductions *
* supplied byEDRS are the best that can be made from the oriiinal. *
***********************************************************************,

.

a



CNETS REPORT 4 -75

TRAINING EFFECTIVENESS OF

-FILMS DEVELOPED USING

SYSTEMS APPROACH TO

19,

TRAINING PRINCIPLES.

I.I.S.VEPARTMENTOF HEALTH.
C,PUCATION i WELFARE
NATIONAL INSTITUTE OF

EDUCATION

THIS DOCUMENT HAS OWN REPRO.
OUCEO' EXACTLY AS RECEIVED FROM
TRE PERSON OR ORGANIZATION ORIGIN

- ATM,* IT. POINTS'OF VIEW OR OPINIONS
TATED DO NOT NECESSARILY REPRE-

SENT OFFICIAL NATIONAL INSTITUTE OF
ROUCATION POSITION 'OR POLICY.

AUGUST 1975,

A



cr.

0

11.

DISTRIBUT/ON LIST

cl

Assistant Secretary of Navy (Manp?wer. & *gene Affai9)
'Assistant Secretary of the Navy (Research & Develcommt)
Chief of Naval Operations:.

(OP-39)
(OP -59) II

(OP-090)
(OF -09G)
(OP -098T)
(OP -099) (2)
(0P-964) c`
(0P-987E)

Vice Chief Naval Operations
thief of Naval PerSonnel:

(Pecs -04 (Pars -212)
(Per -1) (Pecs-226).
(Pers-5) (Pers751)
(Pers-6) (Pers-52).

(Pers710c) (Pers-524)
(Pers-2x) (Pers761)

Chief of Naval Research:
(Code 450) (4)
(Code 458) (2)

Chief of Naval Education ,and Training
(CNET N-2)
(CNE71' N-3)
(cum N-33)

Chief of Naval Material -(DIVW-03013)
,oarnrnander, Naval Recruiting command
Chief of Naval Air Training (2)
Chief of Naval Technical Training (2)`
thief of Naval Education and Training Support

mrs N-2) (10)
Office; of Assistan Secretary, of Defense *(14.&M)
Cotamander in Chief U.S. Pacific Fleet
Commander in thief U.S Atlantic Fleet
Comnander SEC= Feet:
Comnander THIRD F t
Cournander Tr C.omnancli, U.S. Pacific Fleet
thamander 'kr Command, U.S. Atlantic Fleet
Commander, Navy Ting Ccimnand .

Comnander, Naval Center, Great Lakes (2)
Commander, Naval Center, 'Orlando (2)
Contender, ,Naval aining Center, San Diego (2)
Commander, Naval Electronics Laboratory Center (1)

(2)

0

4



DISTimuTICt3 LIM

'Ctonanding Officer, Manpower & Material Analysis Center, Pacific
Ctmending Officer, NaVal.Health Researdh Center, San Dieopp'
CU/mending Officer, Naval. Aerospace Medical Institute (1)
COmmanding Officer, NaVal Education & Training
Program Development Centpr.(2)

Comminding Officer, Naval DeArelopment & Training Center
Ocemanding-Ofkicer, SubmimrineMedical Center (1)
Commanding Officer, Natal Modica] Research Indtitute
Naval Petsonnel Researeh-si DevelopmemitUmter, San Diego
Commanding Officer, Service School. ;emend, Naval Training Center,

Bainbridge
Cemanding officer,

Great Laloesi
COmmanding Officer#
Orlando

Commanding Ofticer,
San Diego

Commanding Officer,
Commanding Officer,
Cbmanding Officer,
Director, Naval
Director, Training
Center for Naval Anal
Chief of Research &
U.S. ny naisted
Hawn Resources Bevel

t Developments
Army Resemrch.Institn
Personnel Researdh.D'

(AFSC), Lackland
.Occupational Resear

(AFSC), Lackland
Headquarters, U.S
Commandant, U,S.
Superintendent, U.

Service School Command, Naval

Service chool COmmand, Naval

Service School COmmand, Naval

=1,1 Training 'Equipment Center

Education and Training
Naval Education and. Training

Technology Developmen
and Evaluation Group

t, U.S. Army
uation Center (1)'.

t Division, U.S. Army
Activity, Fort Benjamin

for 'Behavioral & Social
sion, Air Force Human
Force Base.(I)
Division; Air Forde H
Force Base

ine Corps (Code MPI)
t Guard (Code B-5)
Naval Amdemy

PSuperintendent, U S. Air Force Academy
Superintendent,
Superintendent,
Superintendent,
National
National
'science &
Director, Def

cal Postgraduate School,
Military Academy,
Coast Guard Academy

Council
FOundation
logy Division, Library of Congress

Documentation Center (12)

F

rt Center', Pacific
Center, Atlantic

Center

2



CNETS REPORT 1-75

TRAINING EFFECTIVENESS OF.'
F LMS DEVELOPED USING

SYSTEMS A PROACH.TO TRAINING P INCIPLES

(CN "TS. Field Taqk Number 59052-21-PA-On

a

Prepared for

THE CHIEF O NAVAL, EDUCATION AND TRAINING pPPORT

4

By

ROBEAT,AL BIERSNER, Ph.D.
LCDR MSC. USN

AUGUST 1975



TABLE riP CONTENTS

SECTIONS PAGE

1.0 SUMMARX-

.... 2,9 ACKNOWLEDGEMENTS

3.0 PURPOSE-

4.0 'BACKGROUND .

1'

3

.3

4

5.0 METHODS o 5
)

5.1 Subjects 5
'5.2 Film and Tdst Development 7
5.3 EvalUation ProcedUres 8
5.4 Matching SBOs and Vdst Items 9
5.5' Statistical Analyses )

. 9
.

6.0 RESULTS
) 09

'6.1 Agreement°Beiween SBOs and Test Items 10
'. 6.2 Differences "Among Aptitude and

.

Demographic Factors

k

10
6.3 Differ es in Pre- and-Post-iest..

Scores 11

O

6.4 Correlations Between Aptitude
. 4

and Demographic Factors and.
Post-Test Scores 144

6.5 Achievement Levels fora SBOs 14

7.0 DISCUSSXON . 14 ,

8.0 'CONCLUSIONS 42 . 18

9.0 RECOMMENDATIONS 19



a

* f O

TABLE 1

TABLE 2

TABLE-

PAGE

Summary of EvaluaXion Design. 21

Demographic and Aptitude Factors
.for Different Subject Groups.

3 Matching of SBOs"nd Test Items
. by Edgcation Specialists.

Summary tatistics for Sigilificant
Differen Found Between Groups
for Various- 'Factors.

TABLE 4-7

.TABLE 5, SUmmary 'Statistics fox Pre- and
Post-Test Scores of Different
Subject Groups.

APPEi4DIXA Specific Behavioral Objectiives
(SB0s) and Test Items for the
OSA .and DCPO Films.

0

22

23

24

25

26



1.0 SUMMARY.. TheOxygen Breathing Apparatus Type A-3 film

( EA film) and Damage Control Petty Officer film IDCM film)

were evaluated, for training effectiveness. Three 'different

recruit groups (Exp 1, Exp 2, and. Con groups) were used

evaluate each film. The Exp 1 groups were preo-tested for

entrance level knowledge, viewed the film, and received a°

post-test to determine whether the knowledge level had

improved. The Exp'2 groups were n6t pre-tested, but did

view the film and received.the.post-test, The Con groups
0

were-pre- and post-tested but did not view the film. In

:addition, enlisted personnelvith over two years of Navy

experience who were attending, damage control familiar-
-

illration course at a-DC Schoolwere tested. These more
4

experienced personnel were dividediinto two groups -- DC

School Exp group and DC school Con group. The DC School pxp

group was,pre-tested, viewed.the DUO film, and then post-
,

' tested. The DC School Con gkoup O'las pre- and post-tested,

bit did not view othe DCP0 film. /The results showed that (a)
.

recruits wh viewed the films had significantly higher post-

te8t Qscores than recruits who di knot view the films, (b)

O

0

.thOse recruits who were pre-tested had, Post-test scores

similar to those recruits who were not, pre-tested even

though the pre- and'post-tests were duplicates, (e)

personnel with cover two years of.Navy experience hid signif-

icantly higher scores on the DCPO pre-test than the recruit

1



groups, (d). the post-test performance of these experienced

personnel improved as a. result of viewing theloC120 film, (e)

and pre- and post-test performance by recruits for the OBA

film was significantly better than prey and post.-tost

performance by recruits for DCP0 film even though both

.recruit groups were similar in age, years of education,

reactirai skill level, and intelligence. The results also

;show that those ,recruits who were more intelligent (higher
.

OCT scores), and 'had better reading skills, had higher post-

test scores on both films than recruits who were less intel-

ligent and had poor reading skills.. Intdlligence, however,

-41cpPearedoto be more important than reading skills to OBA

post-test perfordance. Strong, agreement was also found

among education specialists who matched the pre- and iiost-
.

test items with the 'Specific Behavioral Objectives (SB0s)

that were listed for each' film. 'Further analysis showed

that only eight of the 3.5. SBOs listed for the OBA filft were

trained to the 80%critierion level, while the DCPO'film did

even more poorly, training only three of the 15 SBOs to this

level. Despite these poOF achievement .levels the concluion

is made that training can be more effectively managed with

these film programs.than with any other films that are

Currently available because thd use of SBOs permits accurate

correction of inadequate scenarios, while pre and pbst-

testing allows_for more valid measurement of achievement

9
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41, and more etfectivp training management. The recommendation

is made that the System Approach to *Training (SAT)princi-

pies that were used in -developl g these filM programs by

used in managing future film procurements.

2.0 ACKNOWLEDGEMENTS. This CNETS task could not have been )1

compl,pted without thecooperation'of the Recruit Training

cowmand and Service School Command, San Diego,, especially

LCDR Gary Johnson. Special appreciation is also extended to
4

Mr. Phillip Wulff who tested the subjects and organized the

data. The assistance of Lucille Shirk and Robert Doucette

of. NAVEDikAPRODEVCEN in providing statisitical programs, and

of Joyce Singleton in performing statisticaf analyses
4'

is gratefully acknowledged. Mr'. Gary Runde was responsible

for managing the early phases f thiS evaluation, including

the tasking of NANTEDTRASUPPCENPAC and approval #f the ex-

perimental design. Appreciation is alpo extended'to Mrs.'

Cathie Dunning for er careful handling'of the manuscript.

3.0 PURPOSE. This rep rt presents the results of an

effectiveness evaluation of two films which were developed
1

using the concept's anctmethodologies of the Systems Approach

to Training (SAT) a presen ed.)* Haveng et a1.1 In

'Ravens, C.B., Prophet, JoE., Thrash, and McKibben,
J.R. Introduction to the Systems Approach to Naval Air ."

Basic Training. CNABT P-802 PAT, CDief of Naval Air Basic
ill Trainjng, Pqnsacola, Florida, 1968.

1.0



'addition, data pri factors which may have bedn ihvollied in.

'the training effectiveness of these film, including reading

skills, general intellidence, education levelland Navy

,
experience, are presented;

4.0 BACKGROUND. This task ,originated with CNETS letter

N44/BHK:dpg of 26 July. 1972 which requested thd Naval

Training Equipment Center to manage the prdcurement of two

training films! The firgt of these-fklms, would ,train for

the operation and use of the Oxygen. Breathing Apparatus Type
. .

A-3 (referred to as the OBA film) , and the second film Would

'train for the d ties of the departmenttl and division
.1 T ,)

DamangeSontrpl Petty Officer (referred to as the DC
.

film). This reuest was unique dpong training film: pro-

.

curements iiit th'tthis was the first procurdment to be made
. 4

TAlihin'the, Naval Training Command, and. it was the first

procurement to s ecify, the davelopment of a Film Utilization

Guide for each fi The purpose9fAhis guide was to

piovide the instr ctpr with information to, better manage the

film presentation for' training purposes.;

Appr val of th film request was provided in CNO letter

OP-991G/js Ser 835\P991 of 14 Dec 1972. Procurement zf

thesefilms was to l e made'on°a° pilot basis in order to

determine 'whether tne improved training methodologies and

techniques,a ivalabl4 within the Naval Traiting'CoMMand would

1.1
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0

remat in films that woke "pedagogIcaliy" more dffective"

than films procured from other sources..

Although these films had bOen_evaluated for,techritical

accuracy by the Chief *f Naval Technical Traininq, the
o

training (or pedagogical) effectiveness of the films ra-

nained to be aemonStrated. A request foran effectiVenesst

evaluation was therefore sort to the Naval Education and

Training Support Cent& pacific (NAVEDTRASUPPCENPAC) in

CNETS letter Code*N-21ilmac of 1 Nov 1974. The results of

this evaluation, as described in the fallowing para4raphs,

were submitted tin NAVEDTRASUPPCENPAC ltr N1 ;PW:jmh1591-3

ser 601 of. 25 Apr. 1975.

5.0 METHODS. The-following subject, tests,. procedures, and
. .

statistical analyses were used in pdrforMing the evaluation.

5.1 Subjects. Eight different groups, of subjects were

used.in tilid evaluation. All groups consisted of male

eallsted personnel WI° were on active duty in the U.S Nqvy.

0 Three groups participated in the evaluation of the OM film,

and five groups were used to evaluate the DCPO.films.

Table 1 prespnts a summary of the groups and conditions

used in this evaluation. As this table shows, the three

groups involved in the OBA evaluation consisted of Navy

recruits'who were in the third' week of training at the'

Recruit Training Command, San Diego, California. Two

12
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experimental. groups and a single control group.were tested.
-

Ppe two-experimental groups received the film; while the

control group did not. The first experimental group (01:0C

Exp 1.) was administered a pre-test before viewing the ,film.

Immediately after the film, they were admihistered a post-

test. The second experimentalstgroup (OBA Exp not

.d
recei4e a pre -test' b, was administered the post-test after

t
viewing the film. The third group was a control, group (OBA

Con). which was administered both the pre- And post-tests

laultslid not view the film between tests.'
0

Further examination of Table 1 shows that three of the

'five'§roups used in' the DCPO film evaluation consisted of

Navy recruits who were tested under the same conditions as

the three OBA recruit groups. These three groups wi 1 be

referredo
to as the DCPO Exp 1,,DpPO Exp-2, and DCPQ Con

groups. The two remaining groups consisted of students who

were'attending a..1-day familiarization course at the Damage.

Control (DC) Schp6l, Service School Command, San Diego.

These were enlisted male personnel who were permanently

attached to, local commands and were attending this course-to

review basic damage control procedures. They represented

several different ratings (mostly BTst Ms, ENs, fiTs, and

RMs) and pay'grades. The data from these last- two groups.
sa

would provide some information' on the effectiveness of this

film among more experienced°Navy enlistedjpeisonnel. The

13



first of these two groups took the pre-test, viewed the

film, and was then Administered the post -test, while the

second group did not view the film but took both tests. The

first group will be referred to as the DC School Exp group,

and the second, group will be identified as the DC School Con

group.

Table 2 liits the-average age, years of edUcation,

General Classification Test (GCT) scores and reading skill

levels (Gates-MacGinitier-vocabularrand comprehensionAsec-
,

tions) of the three recruit groups who participated in the

OBA and DCPO evaluations; and the average age, education

level, years in the Navy, pay grade, and months in pay grade

0 of the two DC School,groups who were; subjects in the DCPO

evaluation.
.

5.2 Film and Test Development. As mentioned above in

paragraph 4.0 these films were unique because-the training

methods and techniq es of the System's Approach to TrSining
1

were used to develop the film programs. These programs

established a set of 15 Specific Eehavioral Objecttves

(SB0s),to be trained by each film. The film Scenarios were

subsequently-designed around these SBOs. The SBOs are

presented in Appendix Ain the order listed in the Filmic

Utilization Guides.

In keeping with.SAT' principles, pre- and post-testing

questionnaires and test adminiitration procedUres were also



des

admi istered before viewing the films, measu

i

whiCh wasgned into the'film programs. The pre-teat.,

a the entrance
T

level knowled.le Which the subjects had of ach SBO, Fol-
.

lowing training, a post-test was aaminis ered in order to
V 6

measure SBO achievement which resulte from viewing the

films. A list of the test items, f each film, as published

j .n the Film Utilization Guides, presented in 'Appendix A.
.

The Film Utilization Guides ere also designed to improve,.

managemen of training. The guides identified the appropriate
.

audience, ,Listed the terminal objectives to mention in

introducing thfilm, described the pre/posttest adminis-
.

tration procedures, and explained the usefulness of pre- .and

pbst-testing as measures of training effectiveness. The

following materiel numbers (MN) Were assigned to the film

programs by t Naval Photographic Center: MN 11369 (OBA

film) andJMN,1 370 (DCPO film):

5..3 Evaluation Procedures. The recruit subjects were
1

randomly divided into three groups (Exp 1, Exp 2, and Con)
\,

' k

for each of the 'IM:1 films and taken to separate classrooms.

The pre-tests were administered to the Exp 1 and Con, groups,

followed by introduction-and presentaiion of the films to

the Exp 1 and Exp 2 groups. The Con grdUps were allowed

free discussion during this period. The posttest was then

administered to all groups. These procedures were also used

to test'the two DC School groups. IThes' Subjects were .

15.
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Stested and shown'the film s prior' to the start of the familiar-

ization I

5.4 Matching SBOs and Test Items. in order to deter-

mine whether theS ,were accurately represented by thee.
\ =

teat items, a group of,five education, specialists os 1710
1.

seees), at or above the GS-12 level, were,asked, to match

.-,eack test item to the SBO which they judged to be the most

appr' priate. Salf4of this group matched the SBOs and test,.

item for the OBA film firstv,followed by matching for the

DCPOfilm, while the other half matched for the DCPO film

first\and then the OBA film.

5. Statistical Analyses. A one-way analysis of

variance ANOVA) for unequal n's was used to determine,

whether significant differences existed across groups for

pre-test and post-test scones, or fcf5r such factors adage,

education, reading skill levels/ and so forth. Comparisons

between.groups were made using t-tests for uncorrelated

samples. Tie relaitionship of several aptitude and .demo-

graphic factors to post-test scores was determined using

Pearson product-moment correlations. A-multiple regression

analysis was performed in order to determine which of these

correlations accounted for unique post-test 'Variance. The
a.

significance level was established at p405 (two-tailed).

6.0 RESULTS. The following differencesjild

16
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were f und among groups, and conditions..

6.. Agreement. Between SBOs and Test Items. Matching of
/

SBOs d test item by the education specialists was in
/

agke t in 93..p% of theicases for the OBA film, while for

the PO film the level of'agreement was 98.67%. Each film

had a total of 75' judgment to be made by the five education

spec lists* Five of these ju gments were in disagreement

for fife OBA film, while oniy single_ ntdisagreeme occurred

for him DCPO'film, Table p shows which SBOs were judged by

most thethe education spe ialists to match each test item 3

for t e two films. As this table shows, the listing of SBOs

in th Film Utilization Guide for the OBA film does not

correspond to the listing of'test items, indicating that-the

SBOs aid test items were not cross-referenced in the OBA

44

guide.

6.2 Differences ',Among Aptitude and Demographic Factors.

The AMOVAs did not shoW any significance differences among,

the three OBA recruit groups (ENV 1, Exp 2, and Con groups)

in GCT scores, reading skill levels, age or years of edu-
.;

cation. Years of education did not differ among the five

DUO groups (three recruit groups and two DC. School gro4s)

although age was found,to differ significantly among the

fivegroups,tFm16.9631'dfm.4/1i7; p(,Ol. A:series of t-tests

'showed that the three DC:00 recruit groups aid notg'differ.

significantly in 'age, nor did the two DC School group* The

17
10
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mean age of the combined'66 recruit groups, however,. did

differ significantly from the mean ageof the combined DC

School groups (see. Table 4), with. the DC School group being

older. Neither of the two DC School groups differed signifi-

cantly from each other in yearsin Navy, pay grade, or:

months in pay grade. Some differences in -Mt scores and

reading skill levels were found, however, among the throe

.-loppo recruit groups. Although the DCPO Exp 1 and Con Groups

hdd similar GCT scores, Table 4 shows that these two groups

combined had significantly lower GCT scores than the DCPO

Exp 2 group. In addition, Table 4 shows that the reading

skill level of the DCPO, Con'groUp was significantly lower

than the reading skill. level of the DCPO Exp 1 group, while

the reading skill level of the DCPO Expliroup was signifi

cantly loWer than that of \the DCPO Exp 2 group.

6.3 Differences in Pre- and Post -;hest Score /' The

ANOVA for the pre-test scores of the. five DCPO groupsre-\

gulted in a significant F Ar 137,707 df=3/202; p.01),

Subsequent, tutests, did not show any significant differences

among the two recruit groups which received pre- tests (NCP0

Exp 1 and Con groups). or between the two DC School groups.,

As shown in Table 4,°the combined recruits groups did,

however, differ significant4forethe combined DC School

groups, with the DC School groups having silpificantly

higher pre-test scores.



4

The ANOVA found that post-test scores alsb.varied

'significantly among the five DCPO groups (R=181.89; df=4/2374

p<.01). T-tests presente4 in Table- 4 show that the DCPO Exp

1 group had significantly lower post-test scores than the

DCPO Exp 2 group and significantly. higher post-:test scores

than-the DCPO Con group. Table 4 shows further that the

Post-test Scores of the DC School Exp group were significantly

higher than the post-test-scores than the DC School Con

group. In additions the t -tests in Table 4 indicate that

the DC School Exp group had significantly higher post-test

scores than the DCPO Exp 1 recruit group.

A t-test showel(that.pre7test performance of the,OBA Exp

1 and Con recruit. groups was similar, whil4an ANOVA showed

that post-test performance did vary significantly'among the

three OBA groups (F=238.9; df=2/198.; p<.01). The OBA Exp 1

and Exp 2 groups did not differ in post-test performance,

while the post-test scores of these two groups combined were

significantly higher than the post-test scores of the OBA
b

Con group (see Table 4). Further data presented in Table 4

show that both -the pre and post-test performanCe of the OBA

Exp 1 recruit group differed significantly from the pre- and

-post-test performance of the DCPO Exp 1 recruit grOUp. The

pre- and post-test scores of the OBA Exp lAgroup were

significantly higher than the scores of the DCPO-Exp 1

group. The two gioups did not differ significantly in age,.

19



a

yeais of education, GCT scores, or readiug skill levels.

Table 5 presents summary statistics for the'pre- and post-

test scores of the" three OBA and DcP0 groups.
.

6.4 Correlations Between Aptitude and Demographic/

Factors and Post-Test Scores.. Regression analysis of'GCT

levels, age, and years of education

1with.poit-testscores for the combined ORA Exp and Exp 2

,

scores, reading sail

recruit groups-showed that post-test performance was signif-
.

icantly associated with GCT scores (r = .346; f=136; p4.013

and reading skill :level (r = .26; df=136; p(' al). The

multiple, Ryas ,351, with GCT scores accounting for most of
0 I

the post -tests erformance variance. GCT scores had a beta

weight of .300 .and reading skill level had a, beta weight of

.074,, These results were.replicated in, the combined DCP0
O

Exp 1 andExp 2 recruit groups. For these CPO groups, GCT

-scores correlated .401 with post-test perfo ance (df=129; p(

.01f, whil6,Feading skill level correlated .45 with' post-

test scores, (df=129; p(.01). The fiu1tipl R resulting from

0 these two faciorq was .4660 with the beta eight for GCT

beihg .174, while the
!

belia weight for read ng skill level

twa0

A regression analysis was also performed on the re-

litionAhip between the ploSt-test performane of the DC
a

School Exp group arid .several factors including age, years of

education, yeirs in Navy, pay grade, and months in pay

20
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grade. Only months in Pay grade was significantly associated

with post-test scores ( rm.423; df=i2 ,1105).

6.5 Achievement Levels for SBOs. An analysis.was also

luadeof the percentage of combined Exp 1 and Exp 2 recrui

groups who met each of the 15 SBOs developed forthe two

films. This analysis showed that achievement varied sub-

stantially between 'the two bets of SBOs. If a 95% achieven

meet criteriontitters established for amC$B0 (that is, 95% of

the trainees had to get the appropriate test item correct)...

then only two SBOs in the OBA film:(Nos. 2 and 14) would

have been satisfactorily trained, while none of the SBOs for

the pm film met this criterion, Adoption of a 90% criterion

would add only a single SBO to those met by the ODA, film

(No. 15), while none of the SEOS for the Dcpo film would

have reached this level. An additional five $110s pos. 1.

7, 9, 11, and 13) would have been met by" the OBA ilm if an

80% criterion were established, while only three-S000 (Nos.

61'7, and 10) would have been trained to this level by the

DCPO film;

7.0 DISCUSSION. These results indicate that 0 gnificant

overall improveMents occurred in knowledge-of t e A"3 Oxygen

Breathing Apparatus and duties of Doge Contr 1 Petty

Officer aS. a result of viewing the OM and DCP films. Im-

provements in DCPO post-test performance were found for both

experienced enlisted personnel who had an average of over

2 1.
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two years.of*Naval service and inexperienced recruits.

Post-test performance also appears to be related to intel-

ligence and reading shills.- In a:ddition strong agreement

was found between the SBOs and test items as judged by

professional education specialidts, although the sequence of

SBOs and test items isted for the OBA film'in the Film

Utilization Guide w re dissimilar.. This inconsistency could

prove confusing to nstructoks who are trying to.identify

specific training d ficiencies through post-test scores.

The recruits appearedoto have a highei entrance knoWl-

edge level for the OBA information than for the DCPO infor-

mation.- In addition, the knowledge of those recruits who

were trained on th OBA film improved more than the knowledge

of those who were trained on the DCPO film. None of these

pre- or post-test differences between the OBA and DCPO

'recruit groups were related to differences in intelligence

(GCT), reading skill, age, or years of education. It was

allo found that experienced personnel who viewed the DCPO

film entered at significantly higher knowledge levelstthan

the recruit groups, and had significantly higher post-test

scores as wen,. These results indicate that over two years

of Navy experience have been effective in training many of -

the SBOs,and that the film was effective in significantly

improving knowledge of damage control procedures among the

experienced trainees.

22
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The results also demonstrated that 'exposure to the pre-'

test did not modify performance on the post-test. For those

recruits who viewed the DC120 film, the reverse was true--the

post-test performance of those who were pre-tested was worse

than the post-test performance of those who did not receive

the prertest. The better poit-test performance of those who

were- not pre-tested is probably related to the higher OCT

scores and reading skill levels of this group. The absence

of better post-test performance among the pre-.tested groups

is an important finding betause the pre-and post,,tests were

duplicates, and were administered about 30 minutes apart.

The.probability appeared high that the pre-tested subjects

would have had a learning advantage because they nay have'

been more familiar with the content of the SBOs. The

failure to show a pre-testing advantage makes i. unnecessary

to design separate post-tests in order t6 measure the

training effectiveness,of films.

These results also show that post-test performance among

recruits on both films was, related to OCT scores and reading

skill levels. Those who had higher verbal intelligence and

better reading skills had higher post -test ,scores and ap-

parently learned more from the films. Reading skills appeared

to be more important to OCP0 post..test performance than to

performance on the OBA post-test. For the more experienced.

Navy personnel (DC School group), months, in pay grade was

23
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associated with post-test performance. -Being in.pay grade

longer'is indicative of more experience in grade, and *this

experience may have provided this group with a learning

advantage while viewing the DCP0 film.

Although post4test comparisons between experimental and

control groups showed that ;the films sigaificantly improved

aubjept matter knowledge, the level Qg iMprovement did not

sleet the minimal achieVement criterion (00) usually adopted

for training-. This was 'espealally true of the DCP0 film.

'ut present evelgation does demongtrate, however, that

training can be managed more effectively with these films

sthan with any other films that are currently in the training

inventory. Bffeotiv4 training management was made possible

by developing a set lof.SB015, and measuring SBO achievement

through pre- and post-testing. Both individual learning and

system operation can be more preois.ely andeffectively

managed on the basis of these post-test data than pos-

sible With any other available program. This precision

could reduce-unnecessary retraining of individOals as well

as unnecessary modifications in the training system, thereby

resulting in improved training at less cost. On the,basis,

of the present evaluation, for example, the film scenarios
. 0

related to those SBOs which had low overall 'achievement

levels can ndw be identified, corrected, and re-evaluated.

A.lth.o9gh secondary to the above evaluation, the fol-

24
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O

. C.

lowing Observations, may hel improve the training of-

fec,Xiveness ofNthese films. \ Xreview of the Film. Utilization

Guides indicates that some r,e isien may be necessary if
t

instructorp are to understand and follow the training

principles involved. Instructors should be provided with a

more thorough explanation of the pre- and post-tbsts,

especially the association between test items and SB0s, and

the ways in which individual training deficiencies can be

,identified from post:-test scores. As mentioled above in

paragraph 641, the list oLthe SBOs and test items should be

accurately cross-referenced. In addition, the pre-test

should be used to identify those who have met the SBO

achievement levels

training.
0

8.0 CONCLUSIONS.

the above results:

nd will not have to participate, in film

he following conclusions are made from

8.1 Recruits who- "viewed the films had-signific ntly

higher ppft -test scores than recruits whd did not view the

films:

8.2. Personnel with over two years of Naval service had

significantly higher scores on the dami control pre-te

than the recruitgroups.

8.3 The post-test scores of these experienced personnel
;

improved significantly as a result of viewing the damage

25,
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control film.

8.4 The pre -.and post-test performance of recruits who

viewed the oxygekbreathing apparatus film were signifi-

cantly higher than the pre- and 'post-test scores of the

recr4ts who viewed the damage control film.

8.5 post-test performance by recruits was significantly

related to intelligence and reading Skill level.

8.6 -Pre-testing did sot:4PPear to modify post...test

performance.

8.7 Education specialists showed high agreement in

tchi4 test items and Specific Behavioral Objectives

( B0s).

8.8 The post-test SE0 ac

recruits, who viewed the films we

standards.

t. levels attained by

e low normallaccepl.

4

V

9.0 'RECOMMENDATIONS. The follow ng'recommendationd result

from the above conclusions

0.i films would be, u$eful ih training both recruits

and experienced Navy personnel.' `-

9.2 Some modifications in the film scenarios will be
--

necessary if the filOs are to meet minimum achievement

standards.

0 9.3 These m'Odificaions will be easier than with other

current filmcbecanise thi use of SBO* permits accurate



It

identification of inadequate scenarios.

9:4 he Film Utilization Guides, especially for the

as bre thing apparatus film, should cross-reference SBOs

a

and test items. In-addit'on, a more thorough explanation of

the purpose of SBOs and p etpdst-testing should be provided

so that instructors ca neffectively manage the training

,

situation. ,

9.5 Duplicate pre- and post-tests can be used without

modifying the uiefulness of these measures.

9.6 Less intelligent viewers or viewers with poor

readiAg skills may have to be provided with additional or

supplemental instruction-if minimal achievementflevels are

to be attained.

, ,



Film
Group
Name I

i

.

Summary of Evaluation D ign.

Group Viewed
N Composition Film?

Tests'
Taken

.

OBA OBA. 1 - 94 Recruits ,Yes Pre, -Post

OBA 2 44. Atecruits Yes Post only

OBA Con 63 Recruits ' No Pre, Poq

D071 DCPO Exp 1 ,93 Recruits Yes Pre, Post

DCPO Exp 2 36 Recruits Yes Post only

DCPO Con 71 Recruits No Pre Post

DC School Exp 1 Z3 Experiencedw Yes Ire,-post

DC School Con 17 Experienced No Pre, Post

veraged over two years of Naval aetvice..

a



Subject
Group

a4.

TABLE 2*

Demographic- and Aptitude Factors for
Different Subject Groups.

Recruit Groups

years
Ages Education

sd X sd

.GCT
Scores

Reading
Skill Level.

11( sd.

.08A .0(0 18.94: 1.90 11.55 1.11 .52.56* 9.72 10.06. 2.15

00A Exp 2 20.09 2:44' 11.90 1.26 55.20 .7.55 1.0.31 1:9l,

HOBA Con 18.59 1.41 11.37 1.23 51.70 9.09 9.87'- 1.89

DCP0 Exp 1 18.88- 1.88 11.42. 1.45 51.65 8.25 9.64 200,
CCM EXp 2 19,33 - 2'.22 11.61 0.89 N56.13 7.44 10.61 1.39

DCP0 Caen 19.30: 2.21 11.71 1.43 440 8.48 -.. 8.95 2:33,,

Subject.

Group Age,

X
sd

DC School Exp
DC School Con

21.30
23.65

2.74
4.65

DC School Groups

Years Years in, Pay Months in
Education Nayy Grade Pay Grade

K \sd ,3; sd X
sd X ti

11.93
12.47

1.07
1.33

2.99.
4i80

2.84
4.73

.1.74
'402

0.99
1.18

16.10.
36.02

13.

.47.15

29

22



1

2.
. 3 ;
4

. 5
6
7
a
9

10
11
12.
13
14
15

.TABLE 3

Matching of SBOs and Test Items:
by Education Specialists.*

OBA -Film DcP0 Film- 40

tch ng
Test Item No. SBO No,

atc ng
Test Item No.

1 1

2 2 2

4- 3 3
. 5. 4 4

6 5 5
8 6 6
3 7 7
9 8 8

11 9 9
12

. .
10 0

7 11
10 12

.11

.12 4.*

13 13 .. 13
14 , 14 14
15 15 15

* The test item judged Eby the jority of the education specialists
as being most appropriate for that SBO. For a listing of SBOs
and test items, see Appendix A. .

30.,
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Subject
Group

TABLE 5

Summary Statiiiics for Pre. and
PostTest Scores of Different Subject Groups.

Pre-Test
Scores

sd

Post-Test
Scores

sd

DOA Exp 1
OBA Exp 2
08A Con
DCPO Exp 1
DCPO Exp 2
DCPO Can
'DC School Exp
DC School Con

F.

'4

94 4.55 1.83
44
63 4.03 1.97
93 2.00
36 /
73 5.38 1.73

23 11.96 1.49
17 12.10 1.34

12.34
12.59
4.02
9.46
10.50
5.97.

14.00
12.82

2.73
2.55
2;11
2.64
2.29
1.86
1.53
1.72

32
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APPEND131 A

Specific Behavioral Objectives (SBOs)

and

Test Items for the OBA and DOM Films.
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OBA Film

Specific ,Behavioral Objectives (SBOs)

No. Content

1 Iaentifying the primary use of the OBA

4

2 Identifying the source of oxygen

3 Recalling by what method oxygen is cooled

4 Describing how oxygen is supplied

5 'Naming the elements needed to produce oxygen

6 Indicating how eyepieces are kept clear of fogging

7 Indicating how system is put into operation

8 Identifying method"used to determine when system

is running Out of oxygen

9 'Name maximum range Oftime that system is designed
to be effective

10 Describemanner in which the system is. started

manually

11 Indicating proper method of resupplying oxygen

12 Recognizing that the oxygen canister contains .caustic

chemicals .N

Recalling that the oxygen supply in contact with oil

will create a hazard

Determining proper environment Ali. of OBA

Identifying what will cause system to fail

34
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5.

6,

Test Items

Content

The Oxygen Breathing Apparatus Type A-3 is
primarily used for:

A. Protection
B. Protection

agents.
C.' Protection
D. Protection

against heat anit fire.
against biological and chemical

against smoke and similar irritants.
in underwater environment.

The Oxygen Breathing -Apparatus-Type A -3 uses the
following source of oxygen:

A. Bottled Oxygen.
B. Cdmpressed Air Tank.
C. Oxygen. Generating Canister.
D. Air Filter System.

The OBA Type A-3 system is put into,operation by:

A. Opening oxygen tank valve.
B. Inserting gas filter and starting timer.
C, Energizing air compressor.
p. Pulling quick-start lanyard.

The oxygen produced by the OBA system is cooled
by:

A; A meta) heat exchanger.
B. No specialmeans.-

/

C. The flow of oxygen through a breathing bag.
D. A chemical process. .

'

-1',

The oxygen supplied by the OBA depends on:

-a

A. Air pressure of lOpsi.
R. An oxygen line.
C. A charcoal filter.
D. A chemical oxygen generator.

The continugus supply of oxygen. in the OBA
system prinbrily depends on the presence of:

A. Carbon dioxide, water vapor and chemicals,

B. A storage tank of oxygen.
C. A chemical filter.
D. An ozone inhilator.

35.
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P

Content

Personnel wearing the OBA in a smoke- filled
compartment may safely get a resupply of oxygen
by:

A. Quickly exchanging tanks,
B. Using the buddy system.
C. Switching to the reserve supply.
D. Going to fresh air environment for resupply.

The eyepieces on the OBA facepiece a'e kept clear
of fogging by:

A. Special antifog chemicals in'the system.
B. Thermal glass.
C. Air flow only.
D. Air drying.filter.

Where the OBA nears the end of its useful
supply of oxygen, the wearer will notice:

A. A smell of smoke or irritants in the face-
piece.

B. A red colored sign41 in the flow meter.
C. Eyepiece fogging.

0D. Collapse of air breathing tubes.

One of the possible hazards relating io the
OBA is:

A. The handling and disposal of caustic chemicals:
B. The overheating of charcoal filters.
C. The rupturing of the oxygen pressure line.
D. Inoperative flow meter.

The OBA is designed to supply oxygen for a period
of approximately:

A. 10 to 20 minutes.
B. 45 to 60 minutes.
C. 90 to 120 minutes.
D. 3 hours.

In orde manually start the OBA system, the
wearer a t:

A. Open the oxygen valve.
B. Use own breath ,to fill the system.
C. Connect the compressor line.
D. Bypass the filter pack.

36
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No. Content

13 The 08A can present a hazard if the oxygen
supply comes in contact with:

A. Oil.
B. Silicone.
C. Charcoal inhibitors.
D. Chemical in the standard fire extinguishing

bbttles.

14 /0 The 08A works safely under water in depths up to:

15

A. 25 feet.
B. 40 feet.
C. 90 feet. .

D. None of these depths.

The OBA is a reliable system; however the system
will fail to function if:

A. The canister is inserted backwards.
B. The oxygen valve is closed.
C. The heat exchanger overheats.
D. The flow meter is in the off position.

:37
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DCPO'Film

Specfic Behayioral'ObjiObjectives (SUDS)

NO. CONTENT

1

2

Identifying the Department responsible for Damage
Control.

Naming the'Damage Control Officer.

3 Naming the officer that he is directly assigned to.

4 Designating the Damage Control Officer Coordinator.

5 Selecting three duties Of the Damage Control Petty
Officer. It ,

6 Defining purpose of Material Condition of Readiness.

7 Identifying terms used in Material Conditions of
Readiness.

8 Recalling condition when ship is under maximum
watertight security.

,Defining a condition of. Modified MateHal Readiness.

Naming the area where listichg is found.

Identifying position of a Williams fitting during
conditions of readiness.

12 ; Designating when a Dog Zebra fittin

13 IdentifYing purpose 'of 3M System.

14 Defining what a MRC card is.

15 Designating which system isrespons
maintenance.

31
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I

NO.

4

Q

11

Test Items

CONTENT

The overall Damage Control Organization is the

responsibility of:

A. The Engineering Department.
B. The Ordinance Department.
C. The. RUll Technicians.
D. The Division Officers.

The Damage Control Assistant works directly for the

Damage Control Officer who is:

A. The Commanding Officer.
B. The'Executive,Officer.
C. The, Engineering Officer.
D. The Fire Control Officer.

Damage Control Petty Officers are assigned dire tlY"

to the:

A. Commanding Officer.
B. Department Heads.
C. Division Officer.
D. Engineer Officer.

A Damage Control Petty Officer works in close
coordination with:

A. The Damage Control Assistant.
B. The Officer of the Deck.
C. The Datage Control Monitor.
D. The Executive Officer.

Duties of the Damage Control .Petty Officer include:
o

A. Train and instruct division personnel on damage
control procedures.

B. Inspect damage control epuipMent in assigned spaces.
C. Maintain and update'list of damage control fittings

for assigned area.
D. All of the above duties.

Materialnondition of Readiness has to do with:

A. The maintenance and sterage of ship supplies.
D. Inspection of mynitions and stores.
C. The protection of the ship against fire and flooding.

D. Combat,readiness of weapon stations.

39
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CONTENT

e tens X4tays Yoke, and Zebra, area

A. Primarily phonetic characteis for radio communication
transmission.

0.1.1sed -to identify the setting of different degrees of
watertightness of the ship.

C. Neier used except during combat or call to general
quarters.

D. Terms used during radar search and early warning
exercises.

Makimum security-Of the ship is provided when the
following condition is in effect:

#

A. X-Ray,
S. Zebra,
C. Yoke.
D. Wilco-.

Modified Material Conditions of Readiness has to do
with:

A. Allowing movement of personnel through access ways
t of the ship without asking for special permission.

0.-Storage of dangerous munitions in standby compartments.
C. Reduced radar watch during night time operations.
D Reftielinglverations at sea. .

A. '10 A list of damage control fittings.for an assigned area
are found:

the work center lockers.
B. On a compartment check off list.
C. In the Executive Officer's Office..
-D. In the general equipment:index

11 During conditions of readiness X-Ray, Yoke, or Zebra
a Will.4ms fitting is:

12

A. Kept open.
B. Automatically closed.
C. Closed by,hand.
D. Closed only during. condition Zebra.

Fittings marked with a red Z inside ea black D is
a Dog Zebra fitting which indicates:

A. The fitting may be secured only by.the Duty Officer
during condition Zebra.

B. The fitting must be secured during darken ship
conditiOns as well as during,Zebra conditions.

C. The fitting must be closed during daylight hours
during condition Zebra when at sea.
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la (cont'd) D. the fitting may be opened during condition Zebra
for ventilation purposes.

The 3-M System used by the Navy has to do with

A. Manpower.
A. Monitoring munitions managerhen
C. Preventative Maintenance.
D. Modifying and maintaining.moddles.

AnMRC card is a:

A.,Morning Report.Cart.
B. Maintenance Requirement Card.
C.'Material Request Card. .

D. Modification Requirement Code Card.

The step-by-step procedure for preventative
maintenance is provided by:

a

ril

'A. The Department offiters.
B. The Division officers.
C. The Division Chief Petty Officer. I-)

D. The Maintenance and Material Management System.
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, 20. idid not view the f lm. In addition; enristed personnel with over two
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4 show that those recruits who were more intelligent.(higher GCT scores), and
had better reading skills, had higher. ost-test scores on both films thair
recruits who were less intelligent and had poor reading skills., Intelligence,
however, appeared to be more importan than reading skills to OBA post-test
performance. Strong agreement was al o found among education specialists who
matched the pre- and pot -test items ith the Specific Behavioral Objectives .

(SBOs) that were listeOlfor each fil . Further analysis showed that only
eight of the 15 SBOs listed for the BA film were trained to the 80% criterion
level, while the DCPO film did even more poorly, training only three of the
15,SBOs to this level. Despite th- e poor achievement levels, the conclusion
is made that training can be more ffectively managed with these film
programs than with any other film that are currently available because the
use,of SBOs permits accura e cor ection of inadequate scenarios, while pre-
and post-testjPgallows fo ,mor valid measurement,of achievement and more
effective training management. The recommendation is made that the System
Approach to Training (SAT) 4,.. ciples that were used in developing these
film programs be used in man ing future film procurements.
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